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Superconductivity* 

B.W. Rubi;r i s 

General Electric Research Laboratory. Schenectady. New York 



The following tables on superconductivity include superconductive properties of chemical 
elements, thin films, a selected list of compounds and alloys, and high-magnetic-ficld superconductors. 

The historically first observed and most distinctive properly of a superconductive body is the 
near total loss of resistance at a critical temperature (T,) that is characteristic of each material. 
Figure 1(a) below illustrates schematically two types of possible transitions. The sharp vertical dis- 
continuity in resistance is indicative of that found for a single crystal of a very pure element or one 
of a few well annealed alloy compositions. The broad transition, illustrated by broken lines, 
suggests the transition shape seen for materials that are not homogeneous and contain unusual 
strain distributions. Careful testing of the resistivity limits for superconductors shows that it is less 
than 4x 10"^^ ohm-cm, while the lowest resistivity observed in metals is of the order of 10 
ohm-cm. If one compares the resistivity of a superconductive body to that of copper at room 
temperature, the superconductive body is at least 10*^ times less resistive. 




ic) 

Figure 1. PHYSICAL PROPKRHKS OK SUPERCONDUCTORS 

(a) Resistivity versus temperature for a pure and perfect lattice (solid line). 
Impure and/or imperfect lattice (broken line). 

(b) Magnetic-field temperature dependence for Type-1 or "soft" superconductors. 

(c) Schematic magnetization curve for ''hard" or Typc-ll superconductors. 

The temperature interval AT,., over which the transition between the normal and superconductive 
states takes place, may be of the order of as little as 2 x 1 0 • K or several K in width, depending on the 
material state. The narrow transition width was attained in 99.9999 percent pure gallium single crystals. 

•Prepared Cor Office of Standard Rclcrcnce Data. National Bureau ol' Standards, hy Standard Rcferena- Data <'entcr on Superconductive 
Materials. Schenectady, N.Y. 



